Poor readers perform worse than their normal reading peers on a variety of speech perception tasks, which may be linked to their phonological processing abilities. The purpose of the study was to compare the brain activation patterns of normal and impaired readers on speech perception to better understand the phonological basis in reading disability. Whole-head magnetoencephalography (MEG) was recorded as good and poor readers, 7-13 years of age, performed an auditory word discrimination task. We used an auditory oddball paradigm in which the 'deviant' stimuli (/bat/, /kat/, /rat/) differed in the degree of phonological contrast (one versus three features) from a repeated standard word (/pat/). Both good and poor readers responded more slowly to deviants that were phonologically similar compared to deviants that were phonologically dissimilar to the standard word. Source analysis of the MEG data using minimum norm estimation (MNE) showed that compared to good readers, poor readers had reduced left-hemisphere activation to the most demanding phonological condition reflecting their difficulties with phonological processing. Furthermore, unlike good readers, poor readers did not show differences in activation as a function of the degree of phonological contrast. These results are consistent with a phonological account of reading disability.
Introduction
Poor readers' performance on a variety of tasks such as phoneme identification (Chiappe, Chiappe, & Siegel, 2001; Mody, Studdert-Kennedy, & Brady, 1997) , categorical speech perception (Godfrey, Syrdal-Lasky, Millay, & Knox, 1981; Watson & Miller, 1993; Werker & Tees, 1987) , nonword repetition (Brady, Shankweiler, & Mann, 1983; Snowling, 1981; Snowling, Goulandris, Bowlby, & Howell, 1986) , rapid naming (Bowers & Swanson, 1991; Wolf, Bowers, & Biddle, 2000) , and perception of speech in noise (Brady et al., 1983) has been found to be inferior to that of their normal reading peers. There is mounting evidence in favor of a phonological core deficit * Corresponding author at: Athinoula A. as a basis of these observed difficulties, that is children with reading disabilities appear to have deficient phonological representations (for a review see Boada & Pennington, 2006) , which would account for their grapheme to phoneme correspondence problems. Insofar as the perception of speech requires accurate coding and retrieval of phonological representations, we used a speech perception task to compare the brain activation patterns between normal and impaired readers to better understand the phonological basis in reading disability. Poor readers' difficulties with speech perception are known to be subtle, typically exacerbated under phonologically demanding conditions (Bonte, Poelmans, & Blomert, 2007; Brady et al., 1983; Godfrey et al., 1981; Mody et al., 1997; van der Leij & van Daal, 1999; Yap & van der Leij, 1993) . For example, on categorical perception tasks, poor readers compared to good readers have been found to be less accurate in discriminating between stimuli that cross a phoneme boundary, whereas they tend not to be impaired on within-category discrimination (Boada & Pennington, 2006; Chiappe, Chiappe, & 
